Kanker serviks merupakan kanker kedua yang paling sering ditemukan pada wanita di Malaysia, sehingga USD 420,150 (Kisaran: USD 197,679). Tata laksana kanker invasif (kasus baru) memakan biaya USD 51,533,233.44 (Kisaran: USD 32,405,850,566.87). Biaya yang diperlukan untuk menangani kasus-kasus yang sudah ada adalah USD 17,005,966.87 (Kisaran: USD 10,693,901,587.12). Jumlah total biaya yang diperlukan untuk menata laksana kanker serviks oleh penyedia jasa kesehatan di lingkungan publik adalah sekitar USD 75,888,329.45 (Kisaran: USD 48,083,014,768.40 420,150 (Range: USD 197,679). Management of invasive cancer (new cases) costs USD 51,533,233.44 (Range: USD 32,405,014,768.40). The cost of managing existing cases is USD 17,005,966.87 (Range: USD 10,693,901,587.12). The total cost of managing cervical cancers by health care providers in a public setting is around USD 75,888,329.45 (Range: USD 48,083,083,804.60 Cervical cancer was the second most common cancer after breast cancer in women globally until 1985, and ranked as the third most common cancer in 1990. Almost 80% of cervical cancer cases were diagnosed in developing countries, where it was the most common cancer in women. The high risk populations are in Africa, Latin Africa and Asian countries like India, Thailand, Philippines and Korea.
The Malaysian National Cancer Registry Report 2 found that the most frequently occurring cancers in Malaysian women were cancers of the breast, cervix, colon, ovary, leukemia and lungs, in that order. Cervical Cancer contributed about 12.9% of all female cancers with an age standardized incidence rate of 19.7 per 100,000 in Malaysia, and thus higher compared to other Asian and Western countries. Incidence rates were in general, highest among Chinese women (28.8), Indians (22. 4) and lowest amongst the Malays (10.5). 2 The cervical cancer screening program was established in 1969, following the integration of family planning services into the Maternal and Child Health Program of the Ministry of Health Malaysia. 3, 4 The Pap smear screening program is planned, organized and evaluated by the Family Health Development Division, Ministry of Health Malaysia. Even though the program is targeted and offered to all sexually active women between the ages of 20 and 65 years, the screening interval recommended is three years following two initial consecutive negative smears taken one year apart.
Since the 1995 Healthy Life Style Campaign themed 'Cancer', Pap smear screening was made available to all females aged between 20 and 65 years and reinforced through the promotion of a healthy family. 4 In 1999, the Bethesda Classification System was introduced and was encouraged to be used by all health care providers for a standardized system of reporting. 3, 4 There are various agencies that provide Pap smear services such as the National Population and Family Development Board (Ministry of women, family and community development), Federation of Family Planning Association of Malaysia, private clinics and hospitals, university hospitals and army hospitals. The overall positive detection rate was 1.1% for year 2003. 3, 4 Voluntary and opportunistic cytological screening programs have been demonstrated to be effective even though there will be issues on sensitivity, specificity and population uptake. 1, [3] [4] [5] Cervical cytology is the most used method of screening. 5, 6 High Pap smear uptake in the developed countries and are probably responsible for the observed decline in the disease but this is not certainly seen in Malaysia where the population uptake is ranging from 30%-50% only. For cervical screening to be effective, it should be population based with wide coverage with the aim for at least 80% coverage of the population. 6 The International Agency for Research on Cancer (IARC) ruled that there is enough evidence to classify HPV types 16 and 18 as carcinogenic.
Since then, there has been further development as more clinical trials are made and published. 7, 8 With a clinically effective vaccine available 1, 7 , more efforts are concentrated to the development of cost and the effectiveness of health screening and interventions programs.
Through opportunity based conventional method, total cost of Pap smear screening in Malaysia, 9 amounted to a base cost of USD 7.9 millions (Range: $5.5 mil-$13.4 mil). Abnormal pap smears cost 2% of total cost. This is slightly different from cost of cervical cancer screening and management in UK 10 whereby the main bulk in the UK management of cervical cancer was in its screening program and thus avoiding the higher impact of cervical cancer treatment and extensive management. The fiscal burden of sustaining an effective screening program costs£ 150 millions in UKalone.
11 Goldie et al. 1 modeled, that the most cost effective strategy (incremental cost effective ratio of less than $60,000 per quality adjusted life year) is to combine early vaccination with triennial conventional cytologic screening beginning at 25 years of age. In a resource poor setting, incorporating visual cervix inspection or DNA testing for HPV in at least one visit are cost effective alternatives. 1, 6 In resource rich countries, further HPV DNA testing will improve health benefits compared with status quo screening policies.
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A clinical pathway can be used as a useful tool to calculate cost. 13 The clinical pathway and its schematic algorithm are comprehensive systematic patient care plans for specific procedures. It is a written algorithm or framework for the expected management path for a certain disease or after a specific procedure. They are infrequently used but do not restrict some variance in management [14] [15] . As data for costing is not readily available within the national system to calculate cost, this method for costing on intervention activities for cervical cancer management can be used to estimate cost on certain predetermined procedures, surgical intervention and management.
As method for national financing does not come from insurance or other form of national health coverage, data on costing was not easy to retrieve and are subject to confidentiality from the private sectors. Furthermore, the main bulks of cost burden are shouldered upon the public sector from the National Fee Schedule. 16 The need to study local scenario of cervical cancer economic burden was the main objective in this study.
Specifically, this study aims to undertake cost analysis of management of cervical cancer cases in Malaysia by government health care providers and to estimate the economic burden of cervical cancer in Malaysian population. the general cost burden of treatment in Malaysia.
METHODS
The expert panel discussion was initiated in July 2006 and subsequent cost collection for the activities was done till December 2006. The algorithm to determine appropriate management of patients with cervical abnormalities and cancer was based on consensus decisions made by an expert group comprising of gynaecological oncologists, clinical oncologists and cytopathologists. Decisions were also made according o a guideline from the Ministry of Health, Malaysia. 3, 4 The members of the expert group made estimations of the likelihood of choice of treatment modality based on their clinical experience and interim guidelines available in this country which are based on the Besthesda System (2001) and FIGO Committee on Gynaecological Oncology. 13 These decisions and the likelihood of utilizing these options were made according to all stages of cervical cancer and also according to the respective levels of pre-invasive disease.
To come up with a clinical algorithm that is used for this country and later for costing, the two main references were the expert group opinion and from existing clinical practice guidelines. Some clinical variations are present in the treatment method and this also depends on patients' variability upon presentation and subsequent progression of the disease itself. The treatment algorithm was done as a consensus by an expert's group opinion. Members in that expert team consisted of gynaecological-oncologists, radiologists, cytopathologists, health economist from government teaching and tertiary referral hospitals and public health specialists from Family Health Division, Ministry of Health. The expert group discussion identified different stages in management of cervical cancers, treatment modalities, major and minor procedures and identified common clinical practice patterns among clinicians. Staging of screening was based on Bethesda classification system and staging of cervical cancer was based on International Federation of Gynecology and Obstetrics (FIGO) Classification stages I-IV. 13 Researchers then imputed the cost for each component by identifying each unit cost and total cost for all inputs needed in the management of cervical cancers in the hospital either as inpatients admissions as well as out patient costs. The components involved from the providers' view were direct and non direct medical cost that includes hospitalization, drugs, physician fees, laboratory tests and radiological procedures. Costing source of information such as surgical procedure cost (direct medical cost and non direct medical cost) was gathered from public hospital billing department and also on the Malaysia Medical Association's Fee Schedule. 16 The cost of average inpatient days and outpatient clinic visit days was obtained from UKM Medical Centre's Case Mix Report. Costing of Pap smears were obtained from published costing study on Pap smear. 9 The cost from the patient's point of view only covered the cost of lost productivity that is borne by the patient. The cost of lost productivity was calculated from the total number of sick leave days provided by health carer and was calculated for each stage of disease. Income was based on national income per capita (2005) . Sensitivity analysis of base case and its ranges (minimum to maximum cost) were also calculated for all cost components. The clinical pathway treatment algorithm will consist of: 1. Screening of cervical cancer which consists of costs in taking the Pap smear itself (providers cost 
RESULTS
The following diagrams show the clinical algorithm according to stage and the clinical activities related to that stage.
Results of pre-invasive cervical cancers algorithm
From ASCUS, as high as 95% will be as categorized as ASCUS not otherwise specified (NOS) and will need to repeat a Pap smear in 6 months time. About 30% from these patients will ultimately need a colposcopy. From the whole of ASCUS seen, only 5% of cases seen will be classified as neoplastic and colposcopy had to be done on these patients (Figure 1 ).
For low grade squamous intraepithelial lesions (SIL), as much as 90% of cases will show HPV changes without CIN changes and require review in the next 6 months.
The remaining 10% will present as CINI sometimes with HPV changes and needs colposcopy. The remaining 90% will have satisfactory results whereby 90% will present with satisfactory results (the transformation zone is visualized completely) with no CIN or HPV changes and a repeat Pap smear done after 6 months. The rest 20% will go for a biopsy. Unsatisfactory Pap smear results following a negative colposcopy (10%) will need a further LEEP (loop electrosurgical excision) procedure done on them (Figure 2 ).
Patients with HSIL changes will require a colposcopic assessment. 10% will also need cone biopsy, 60% will warrant punch biopsy and 30% will require LEEP to remove the entire cervical transformation zone ( Figure 3) .
Results of invasive cervical cancers algorithm
Stage I A 1
For stage IAI, all the patients will need cone biopsy, examination under anesthesia and cystoscopy. From these, up to 25% will have to undergo simple hysterectomy to clear the lesion from their cervix (Figure 4 ).
Stage I A 2
Patients that is in the stage IA2 stage, will proceed to either surgical or radiotherapy treatment. As much as 90% of cases will be fit enough for a radical hysterectomy (Wertheim's operation) while only 10% of unfit patients will undergo radiotherapy. Radiotherapy will need a few processes i.e. simulation, planning and treatment itself. The surgical procedure will require admission usually up to week or more. Follow up post op will be done after 2 weeks, then 3 monthly for a year, 6 monthly for the next year and yearly for life. Radiotherapy is given at 25-28 times in 5 weeks duration, sometimes with brachytherapy with intra cavity Irradium source under spinal anesthesia ( Figure 5 ).
Stage I B (1 and 2) and II A
The groupings for this stage are because of the similar treatment modalities and almost similar survival rates of these stages. Patients diagnosed clinically in this stage, will see as much as 70% going through radical surgical procedure (Wertheim's). From the 70% undergoing Wertheim's operation, a 33% proportion of patients post op will still need radiotherapy and chemotherapy (usually with Cisplatinum and antiemetics). 30% of cases diagnosed with stages IB and IIA not fit for op, will still need to go through radiotherapy (with or without brachytherapy) and chemotherapy ( Figure 6 ).
Stage II B till IV A
The treatment for disease stage IIB till IVA was classified under the same clinical algorithm. Almost all patients clinically diagnosed in these stages will undergo radiotherapy with concurrent chemotherapy and intra cavity radiation. In 10% of patients, urethral stenting with J stents needs to be done and additional blood transfusion. Post treatment, patients will undergo vault smear twice per year, yearly blood tests and CT scans ( Figure 7 ).
Stage IV B
For disease that has reached stage IVB, in patients presenting with visceral metastasis, these patients which accounts 50% will need to go through palliative chemotherapyandsomedegreeofpalliativeradiotherapy. Pathway can be differentiated into visceral (50%) and non-visceral metastasis (50%). In visceral metastasis, patients will be treated with palliative chemotherapy with palliative radiotherapy. In 50% of cases with nonvisceral metastasis, patients will undergo radiotherapy and chemotherapy. They will need extra psychosocial support ( Figure 8 ). 
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Cost implications from clinical algorithm
The treatment cost was divided into two parts namely, treatment of pre-invasive cancers and invasive cancers. From the incidence of cervical cancer in this country 2 and total female population 20-65 years old, it is estimated that there is over 1193 new cases per year throughout Malaysia. The treatment cost of pre-invasive cancers will cover treatment of ASCUS, CIN I with or without HPV changes (termed LSIL) and CIN II -III (termed HSIL). Treatment of invasive cervical cancers will cover treatment costs from stage IA1 or carcinoma in situ up to stage IVB. The Malaysian cost imputed will be converted to USD based on the adjusted exchange rate of USD 3.26 for every 1 RM in Jun 2008. Secondary data on national Pap smear screening 9 was converted to 2007 fiscal year data adjusted for inflation.
Annual cost of pre-invasive cancers treatment
As much as 47% from total cost of managing preinvasive cervical cancers came from treating LSIL (CIN I and II 
Annual cost of invasive cancers treatment
The cost of treatment of invasive cancers consists of treatment inclusion of new cases and existing old cases. In Malaysia, there is no current data on existing old cases currently under follow up in the Ministry of Health public hospitals. The cost of treatment of new patients presenting with invasive cancers was around USD 52 billion.
Treatment of advanced stages of cancers i.e. stage IV B was the most expensive and contributed to 36% of total cost of managing invasive cancers. Stage IIB-IVA followed with 31% of management cost. Treating cancers stage IB-IIA contributed to 5% of overall treatment cost. In stage IA2, the cost of treatment contributed to 2% of total treatment cost of cervical cancers. In stage IA1, only 1% of total cost was incurred from this treatment in this stage of disease. Treatment cost of old cases, estimated to be a third of the total existing cases amounted to 25% of total treatment cost of managing cervical cancers (Table 1) .
This section particularly looks at the proportions of resources allocated to the overall management of cervical cancer diseases in Malaysia. The 10.3% of total cervical cancer management cost devoted towards Pap smear screening is relatively low, as developed countries devote much of their health care cost on screening rather than treatment of cervical cancer invasive disease stages. Cost of managing invasive diseases (USD 51.5 million annually) takes much of our health care costs based on cervical cancer incidence. It is the main parcel of cervical cancers management or 67.1 %. Follow up of existing cases makes up 22% of cervical cancers management in our model for this country. Cost of managing pre invasive diseases is only 0.6 % from total cervical cancers management cost ( Table 2) . 
DISCUSSION
Cervical cancer and its pre invasive diseases are a major nightmare not only for patients but also for health care providers. The implications of quality of life and years lost to cancer are not discussed in this paper but the public providers' economic burden through activity based costing and diseased population are estimated here. The introduction of population Pap smear screening either opportunistic or mandatory, aims to reduce cervical cancer before the disease ravage its women population. However, a lot of socio-cultural and religious entities play a role in the acceptance of cervical screening and also with the introduction of a new HPV vaccination program recently proposed for the country.
The low priority and portion of cost in the management of cervical cancers is very obvious in this model. This goes hand in hand with the low utilization of cervical cancer screening cost and its proportion. Thus when the women come to the attention of medical entities, the disease would have become widespread in local, regional or distant cancer. Treatment targeted at the late stages of cancers diseases, not only have low success rate in treatment, it would translate into high administrative and costly interventions that could have been thwarted if intervention had been started at an earlier stage. This has implications on policy makers in this country of the high cost impact of cervical cancers in this country, the late stages we are catching them and how women in this country place such a low priority for early screening and interventions to save their lives.
Malaysia's screening strategies which are mostly opportunistic and not mandatory, but routinely organized when mothers come during post natal visits, during family planning services or during screening programs. In the private sectors, coverage of Pap smears is done by general physicians or by panel health care providers. Also an opportunistic screening and depends entirely on the willingness of women participants. The coverage differs with established screening strategies such as in developed countries where by screening cost makes up a high proportion of overall cervical disease management. This high uptake of women screening has led to an absolute decrease in cervical cancer cases and women are seen at an earlier stage of disease. This leads to reduced management cost and reduced health complications, higher quality of life and increased survival on the affected women.
The country spends about RM 24.4 billion (USD 7.5 billion) on total health expenditure in year 2006 or about 4.3% of its country GDP on health care. With such a high cost of cervical cancer management especially in the later stage of disease and continuation of management for old cases follow ups and treatments, it has led to a high burden on healthcare of this country. That amount of monetary resources must be diverted into more useful and cost effective methods to reduce this disease among women in Malaysia. Some of these proposals include a detailed analysis of the HPV vaccination in view of mass vaccination of girls and adolescent in this country with continuation of recommended Pap smear screening using the national guideline. However the targeted women population covered through screening must be increased to make it cost effective.
CONCLUSION
The use of clinical pathways in activity based costing to calculate costs can be used in imperative cost calculations for certain diseases that have high impact on quality of life and economic burden. The use in cervical cancer management has established some light on the extensive burden to health care providers through screening and treatment management of confirmed cases.
